BACKGROUND: Satisfaction with sexual activity is important for health-related quality of life, but little is known about the sexual health of postmenopausal women.
METHODS
Inclusion Criteria. Data from 93,676 participants were collected at baseline during screening visits. For most participants, a single screening visit was sufficient prior to data collection. For a minority of participants, up to three screening visits were required. Participants were postmenopausal women aged 50 to 79 years at the time of enrollment, recruited at 40 different clinical centers throughout the United States during 1994 through 1998. 18 Institutional review boards at all sites approved the study; informed consent was obtained from all participants. Liberal inclusion criteria enhanced generalizability. Inclusion criteria were postmenopausal status, intention to reside in the area for at least 3 years, and ability to provide written informed consent. 18, 19 Exclusion Criteria. Participants were excluded from the WHI if they had comorbid conditions that limited their survival to less than 3 years or if they had conditions (such as substance abuse or dementia) that would affect their ability to followup. 18, 19 Because lack of an available partner may contribute to low sexual satisfaction in older women, 6 participants who answered "no" to the question "Did you have sexual activity with a partner in the past year?" were excluded from this analysis.
Definitions of Variables. Data were obtained from survey responses as previously described. 17, 20, 21 Sexual satisfaction was assessed by a single item categorized along a four-point Likert-type scale from very unsatisfied to very satisfied, "How satisfied are you with your current sexual activities, either with a partner or alone?" 22, 23 Satisfaction with sexual frequency was assessed by the question, "Are you satisfied with the frequency of your sexual activity, or would you like to have sex more or less often?" Response categories included "less often," "satisfied with current frequency," "more often," and "don't want to answer." Variables chosen for examination were the result of a comprehensive literature review of factors previously reported to be associated with female sexual dysfunction. A conceptual model for correlates of sexual satisfaction included the following interdependent categories of variables: socioeconomic/ demographic variables, physical health status, mental health status, medications, gynecological history, and health behaviors. By consensus and discussion among coauthors, variables that were more distal along our proposed causal pathway were removed. For example, we excluded specific disease states that may impact sexual functioning in favor of a more proximal measure of the effect of these diseases, the subscales of the RAND 36-Item Health Survey (SF-36) that relate to physical health.
Socioeconomic/demographic variables selected for examination were age, 5, 6, 24, 25 43, 44 and hormone therapy use. 45 Health behaviors, including exercise, 46 smoking, 24 body mass index (BMI), 26, 47 and alcohol use 48, 49 , were also assessed. We hypothesized that a model developed from these variables could accurately discriminate between the sexually satisfied and dissatisfied participants.
Statistical Analysis
Before creating a dichotomous outcome variable for sexual satisfaction, we verified that the extreme responses to the sexual satisfaction question (responses 1 and 4) reflected similar direction with greater magnitude when compared to their nearest respective middle range responses (responses 2 and 3). We then created a binary response variable (sexually satisfied versus unsatisfied.)
For bivariate analyses, we used t-tests for continuous variables and chi-squared tests for categorical variables, with alpha=0.05 to determine statistical significance. To assess the clinical significance of reported differences in continuous variables, we calculated an effect size, measured as the absolute value of the differences between the mean scores of those satisfied and not satisfied women divided by the standard deviation of the reference group (satisfied). 50 We use previously established guidelines for effect size 51 to describe clinical significance. In order to test how robustly each group of variables independently discriminated between sexually satisfied and unsatisfied subjects, we created sequential logistic regression models with block entry for each category (model 1: sociodemographic, model 2: adds physical health, model 3: adds mental health, model 4: adds gynecologic variables, model 5: adds medications, and model 6: adds health behaviors). We report c-statistics for each model. Variables that were not significant in bivariate analysis were excluded from these models.
To test the robustness of our models, backwards and stepwise selection procedures were utilized, with both 0.05 and 0.20 selected as entry and retention criteria, respectively. The variables in the final model were the same for stepwise and backward selection, confirming the robustness of the results.
RESULTS
Fifty-two percent (48,300) of the respondents reported that they had been sexually active with another person in the past year. Of these, 96% (46, 525) answered the sexual satisfaction question. Overall, 77% (35,719) reported satisfaction with sexual activity.
As shown in Table 1 , sexual satisfaction was associated with increasing age and higher family income. Marital or partnered status was associated with sexual satisfaction, with more married or partnered participants reporting sexual satisfaction, versus all other participants. Identification with certain racial or ethnic groups was associated with sexual satisfaction. Other demographic variables showed statistically significant differences, but a small absolute difference. Sexual orientation was not associated with sexual satisfaction.
To ensure that the race and age findings were not an artifact of non-response bias, all non-responders were categorized as not satisfied. There was little change in the results among the groups identifying as American Indian or Asian. Similarly, when non-responders were categorized as not satisfied by age, the results were attenuated, but consistent in direction with the results reported in Table 1 . Thus, differential non-response by either race or age did not account for our findings. Table 2 shows the SF-36 subscales relating to physical and mental health. Among the physical health subscales, the effect sizes range from 0.09 to 0.14, a clinical difference that is insignificant. For the mental health subscales, the effect sizes range from 0.21 to 0.38. These differences are small but clinically meaningful. Table 3 lists the gynecologic variables, medications, and health behaviors selected for investigation. Subjects with a history of oral contraceptive use were less likely to report sexual satisfaction, but this difference was small (76% versus 78%). Sexual satisfaction was equally proportional among participants reporting a history of gynecological cancer and those who did not. There was little difference in satisfaction among subjects reporting a history of hysterectomy (76%) compared to those who had never had a hysterectomy (77%). With respect to parity, our results were statistically significant, but we did not find a clear linear trend, threshold effect, or a j-or u-shaped relationship between parity and sexual satisfaction.
SSRI users were less likely to report sexual satisfaction than nonusers (66% versus 77%). Hormone therapy users and nonusers were equally likely to report sexual satisfaction. Satisfaction with sexual activity was associated with more exercise, never smoking, and normal body mass index (BMI). Alcohol users and nonusers reported equal rates of satisfaction. Table 4 shows the results of sequential models with independent variables examined for association with sexual satisfaction. Model 1 includes demographics only and yields a c-statistic of 0.559, reflecting a limited ability to discriminate between satisfied and dissatisfied participants. In model 2, the general health and pain constructs of the SF-36 met our model retention criteria. With addition of the mental health subscales in model 3, the physical health subscales were excluded, and the mental health and vitality constructs were retained. In model 4, adding gynecologic variables, parity and oral contraceptive use were retained. In model 5, SSRI use was retained. In model 6, smoking status was retained. With each sequential model, the c-statistic improves only modestly, to a final c-statistic of 0.613, reflecting a limited ability to discriminate between women who report sexual satisfaction and those that do not.
In model 6, among the demographic variables, the strongest association with sexual satisfaction was found with race or ethnicity. American Indians or Alaskan Natives were 2.7 times more likely to be sexually satisfied than whites, followed by Asian (OR=1.5) and Hispanic (OR=1.1) respondents. Being married or partnered was significantly associated with sexual satisfaction, compared to all other participants. The oldest age cohort, 70-79, had greater odds of satisfaction, compared to the younger cohorts.
Among the SF-36 subscales, two scales associated with mental health were retained, with greater odds of sexual satisfaction associated with greater mental health (OR=1.3) and greater vitality (OR=1.1). Certain parous states were associated with sexual satisfaction. No prior use of oral contraceptives was associated with greater odds of sexual satisfaction (OR=1.1), as was no SSRI use (OR=1.4). Former smokers were less likely to report satisfaction (OR=0.8) versus never smokers.
Despite excluding subjects who had not had sex with a partner in the past year, satisfaction with sexual frequency could confound the overall sexual satisfaction construct. In bivariate analysis, satisfaction with sexual frequency was highly associated (p <.0001) with satisfaction with sexual activity. Participants who would like sex less often, more often, and who preferred not to answer were more likely to be sexually dissatisfied than participants who were satisfied with current sexual frequency.
To test whether satisfaction with sexual frequency confounded our overall results with respect to sexual satisfaction, we reran model 6 including satisfaction with sexual frequency. All variables in the model were the same as the variables in Table 3 , except for age and oral contraceptive use, which no longer met our retention criterion, and satisfaction with sexual frequency, which met our retention criterion and was therefore included.
Because this could indicate that age may function as a surrogate for satisfaction with sexual frequency, we assessed the bivariate association between age and satisfaction with sexual frequency. Among dissatisfied participants, a higher proportion of women aged 50-59 would like sex more often than women aged 70-79 (35% versus 20%), and a higher proportion of women aged 70-79 would like sex less often than women aged 50-59 (6% versus 5%).
DISCUSSION
Postmenopausal women in the Women's Health Initiative Observation Cohort reported sexual satisfaction if they were older, married or partnered, emotionally healthier, not taking SSRIs, and never smokers. Sexual satisfaction was also associated with identification with certain racial or ethnic groups and showed a complex relationship with parity. While many of these factors are not modifiable, several, including mental health status and SSRI use, are amenable to primary care intervention. After inclusion of all of the variables, among postmenopausal women who had sex with a partner in the past year, our final model had limited predictive ability. This reflects the complexity of the satisfaction construct, residual confounding, and unmeasured variables.
Our age findings were unexpected. Previous studies describe increasing incidence of dyspareunia with aging, thought to be a strong correlate of sexual dissatisfaction.
5,6,52 However, many of these studies focused on premenopausal women, or compared premenopausal to postmenopausal women. Our cohort of postmenopausal women was likely more homogeneous with respect to hormonal milieu. Further research, including research on lubricant use among different ages of postmenopausal women, may better elaborate this association. Additionally, sexually-related distress, 14 and anxiety about sexual performance 6 and attractiveness decrease with age. 53 As satisfaction may be impeded by anxiety over sexual performance or desirability, relative satisfaction may increase with age. Selection bias may partially explain satisfaction with increasing age. All of the women in this analysis were healthy enough to have sexual activity with a partner in the past year. With increasing age, the presence of a sexual partner may be increasingly protective against dissatisfaction. Stability of partnered relationships is protective against sexual dysfunction. Decreased satisfaction in women with five or more births may reflect the late urogenital sequelae of pregnancy and delivery. Pelvic organ prolapse and urinary incontinence may be associated with increased parity, [54] [55] [56] and may result in decreased sexual satisfaction. However, those who had conceived but never carried to term were least likely to report sexual satisfaction. Although this may reflect long-standing sequelae of pelvic disease or endocrinopathies that can interfere with gestation, it is unclear that this would remain associated with sexual satisfaction after menopause. This finding deserves further investigation. None of the SF-36 subscales that aggregate most strongly with physical health were retained in our final model. This result is disconcordant with other studies. 6, 57 Of note, the vitality measure retained in our final model cross-correlates with the physical health aggregate. Additionally, health and sexuality are more strongly linked for men versus women. 29 Mental health was a strong predictor of lower satisfaction with sexual activity, in this study and others. 6, 57 Because the WHI-OS excluded women with major depression or mental health disorders, enrolling overall healthy women, 18 the range of mental health symptoms many be mild compared to population-based data. Controlling for mental health status, SSRI use remained a strong correlate of decreased sexual satisfaction. Women may have more severe SSRI sexual side effects, including orgasm delay, than men. 41 In preliminary work, we controlled specifically for depressive symptoms and found a similar relationship with SSRI use.
Our findings with respect to use of oral contraceptives were surprising. Detrimental effects of oral contraceptives on sexual functioning may be sustained after discontinuation of the medications. 37 However, removal of this variable from the final model with addition of the sexual frequency construct suggests this finding lacks robustness. There was no difference between current and never smokers in sexual satisfaction. Among former smokers we found a modest but statistically significant decrement in sexual satisfaction. We explored whether this finding reflected a "healthy smoker" effect, in which individuals who take up and persist in smoking are relatively resistant to the adverse health effects of smoking. 58 The mean overall health scores of former smokers (76.3) was higher than that of current smokers (72.5, p<.0001). Thus, this finding may reflect type I error. Despite previous randomized controlled trials showing estrogen therapy effects on sexual satisfaction, 59 hormone therapy did not have a significant impact on sexual satisfaction. Confounding by indication suggests that women with sexual dissatisfaction due to atrophic vaginitis may take exogenous estrogen. Conversely, women not on exogenous estrogen are less likely to have atrophic vaginitis. Our study included only those women who reported partnered sexual activity. This sampling scheme excluded women who may have been sexually active, but were not sexually active with another person. Although sexual satisfaction is not dependent upon the presence of a partner, this exclusion was necessary to decrease confounding of our satisfaction construct by lack of a sexual partner. 6 Additionally, it isolated those who were sexually active and satisfied versus those who were not sexually active, but remained satisfied. The relative importance of sex decreases among older women, 14 and sexual interest and desire decrease after menopause. 9,60,61 Thus, respondents who had no sexual activity may have been very satisfied. Examination of sexual satisfaction among unpartnered women was beyond the scope of this study. This study has several strengths. The Women's Health Initiative is a large cohort and has good representation of women across geographic, racial, and ethnic groups. This is the first study to describe the correlates of sexual satisfaction among postmenopausal women and to examine the individual subscales of the SF-36 in relation to sexual satisfaction.
An important limitation of this work is that the sexual satisfaction construct has not been validated. Of note, the question has strong face validity and similar wording to questions on validated instruments. Additionally, longitudinal data on sexual satisfaction were not available. Thus, changes in associations over time could not be described, nor could baseline factors that might predict change in sexual satisfaction. Further, we cannot exclude the possibility that secular trends in the correlates of sexual satisfaction exist, and that younger cohorts may report a different set of correlates once they reach menopause.
Despite our exclusion of those without sex with a partner in the last year, subjects could answer the satisfaction question based on quantity of sex. A sensitivity analysis that included satisfaction with sexual frequency found that satisfaction with sexual frequency replaced age in multivariate analysis, suggesting the centrality of sexual frequency to sexual satisfaction. Further research should better correlate sexual frequency with sexual satisfaction among postmenopausal women.
CONCLUSIONS
Satisfaction with sexual activity among postmenopausal women was associated with demographic and historical factors that are not amenable to physician intervention. However, it is also associated with potentially modifiable factors, including selfreported mental health status and SSRI use. These results should be interpreted with caution, as the final model had limited ability to discriminate between the satisfied and dissatisfied participants. Further research may better elaborate the cofactors associated with sexual satisfaction among postmenopausal women. Role of the Sponsor: The funding organization had representation on the steering committee, which governed the design and conduct of the study, the interpretation of the data, and the preparation and approval of manuscript. The National Heart, Lung, and Blood Institute Program Office reviewed the manuscript prior to publication.
